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(57) Abstract: The present invention 
is diieclBd to a smaU portable laser 
tfaear^ device that can easily be canied 
and ^lied to an affected area. The 
device comprises a casing; a plurality 
of laser diodes arranged in a cluster 
along the casing and a source of power 
to the diodes. The outside of die casing 
includes means for generating an iiqiut 
of selected power output of the laser 
diodes, means for generating an input 
of selected time the laser diodes are to 
be powered, and a processor to process 
the input of selected power output and 
the mpal of selected time and generate 
an output signaL A irogrammaUe 
logic device receives the output signal 
and controls the operation of die laser 
diodes. 
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MINIATURE CLUSTER LASER THERAPY DEVICE 

FIELD OF THE INVENTION 

The present invention is directed to a small portable hand-held cluster 
S laser device useful in the control of pain and tissue healing. 

PAQKGROUNP QF THE INVENTION 

The therapeutic advantages of lasers have long been recognized. 
Lasers have been used in surgical and cosmetic applications as well as in the 
photodynamlc therapy of cancer. Lasers have also been used to simulate the 
10 fine needles used in acupuncture therapy. 

Lasers have also been used in the treatment of pain. For example, US 
Patent No. 5.640,978 describes a method for pain relief using low power laser 
light which is particularly adapted for treatment of chronic and referred pain 
such as chronic headaches and migraine headache as well as pain of the 
15 upper or lower back, neck and shoulders. The laser energy applied to the 
area is believed to increase lymphatic circulation at the site and to increase 
blood flow and cellular metabolism in the area which also promotes more 
rapid healing of lesions which cause the pain. 

U.S. Patent No. 5,514,168 also describes a method of treating 
20 migraine headaches as well as atypical pain using bursts of low power (e.g. 2 
mW) from a helium neon laser having a maximum output of 5 mW and an 
application time of 20 to 30 seconds. 

As mentioned above, lasers have also been used to promote wound 
healing. US Patent No. 5,021 ,452 discloses a process for improving wound 
25 healing which comprises irradiating the wound site with a low power laser. 

US Patent No. 4,724,835 discloses a laser therapeutic device which is 
used to Inradiate an area of cutaneous or subcutaneous physical injury and 
thereby produce healing and pain reduction. 

Another method and apparatus for the use of a laser in the stimulation 
30 of biological processes related to cellular activity is disclosed in US Patent No. 
4,686,986. The Invention is particularly relevant to the healing of lesions on a 
body surface, i.e wounds, ulcers and epithelial injuries. 

US Patent No. 4,672,969 is also directed to a laser healing method. An 
NdiYAG laser is used to heat biological tissue to a degree suitable for 
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denaturing the tissue proteins such that the collagenous elements of the 
tissue form a "biological glue" to immediately seal the tissue being treated. 

United States Patent No. 5,616,140 is directed to a portable bandage ^te^e* 
which can supply a patient with a pre-programmed laser therapy regimen. 
S Such a device is rather bulky and is not easily applied to provide temporary 
relief of symptoms. The device includes a combination of laser diod es and 
LED's. 

Many laser treatment modalities depend on the themial effects of the 
laser for their efficacy. A method for treating an area of biological tissue 

10 without damaging themnal effects Is disclosed in US Patent No. 5,951 ,596. 
Treatment with either a Nd:YAG or Nd:YLF laser was found to reduce pain in 
soft tissues, reduce inflammation and enhance the healing of tissue by the 
stimulation of microcirculation. 

Laser therapy has also been proposed for the treatment of human 

15 neurological problems. US Patent No. 4.671 ,285 discloses a method of 
treating disease or damage to the central nervous system by applying 
monochromatic light having a non-traumatic power density to the skin 
adjacent to a specific peripheral nerve region. 

Although various types of laser therapy have been used for different 

20 conditions, some problems encountered with the prior art devices include the 
lengthy time required to achieve a therapeutic effect and the excessive 
heating of tissue during treatment. Also, most of the prior art devices 
necessitate the visit of the patient to a professional since the devices are ogL- 
generally small, portable or easv to use^ 

25 The present invention takes advantage of very recent advances in the 

field of microelectronics to provide for a small, battery powered, cluster laser 
device that can easily be used by an individual in their own home, woricplace, 
etc. 

SUMMARY OF THE INVENTIO N 
30 The present invention is directed to small hand-held cluster laser 

therapy device which is useful to treat pain and to enhance wound healing. 

According to one aspect of the invention, there is provided a small 
portable laser therapy device comprising: 
i) a casing; 

• 
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ii) a plurality of l aser dlode? ^ arranged in a cluster along one 
edge of the casing; 

iii) a source of power to the diodes; 

iii) means for generating an input of selected power output of the 
S laser diodes; 

iv) means for generating an input of selected time the laser 
diodes are to be powered; 

v) a processor to process the input of selected power output and 
the input of selected time and generate an output signal; and 

10 vi) a programmable logic device to receive the output signal and 

control the operation of the laser diodes. 
In a further aspect of the invention, there is provided a process for 
controlling the duration and intensity of laser therapy wherein a laser device 
having a processor, a programmable logic device, a laser driver and a power 

15 source is provided; a user enters variables of time and power required; the 
processor processes the variables and communicates with the programmable 
logic device to tum on a set of laser diodes; the programmable logic device 
controls the amount of power to the laser diodes and the processor 
communicates with the laser driver to control the time that the lasers are 

20 turned on. 

In another aspect of the invention, a method of providing laser therapy 
is provided. The method comprises the steps of: 

i) providing a compact laser therapy device as described above; 

ii) selecting an appropriate time the laser diodes are to be powered; 
25 iii) selecting an appropriate power output for the laser diodes; 

iv) entering selected values into the processor, and 

v) applying the device to the affected area. 

The time onHj^lA^^irtpiit ''^^^''^ ^^y oAiftriAH hy fin^ "^^^r nr 
they may be pre-selected a n ri ent ^ri^ hy thP fpannfnrhirpr ^r thprapifft 
30 depending on the application for which the device is to be used. The device 
may optionally include a lock-out mechanism to prevent an end user from 
adjusting the variables. 
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In accordance with yet another aspect of the invention, there is 
provided a method of treating pain which comprises applying the cluster laser 
device to appropriate acupuncture sites. 

BR I EF PESCRIPTI QN OF THE PRAWINQg 

5 A preferred embodiment of this invention is illustrated in the 

accompanying drawings, in which like numerals denote like parts throughout, 
and in which: 

Figure 1 is a perspective view of the device; 

Figures 2A and 2B are schematics illustrating the multiplication of 

10 energy effect; 

Figure 3 is a front view of the device illustrating the touch screen; 
Figure 4 is an illustration of the device in use; and 
Figure 5 is a circuit diagram of the device. 
DETAILED DESCRIPTION OF THE INVENTION 

15 The present invention is directed to a small, portable cluster laser 

device which can be used to alleviate pain and promote healing. The device 
can be used in a variety of milieus such as medical, physiotherapy, geriatric 
and acupuncture clinics as well as in the home or whilst mobile. The device is 
also useful in nursing homes and for veterinary applications. 

20 Several dental procedures can also involve the use of the present 

invention. For example, the application of the device directly after tooth 
extraction helps prevent alveolitis. In other procedures such as caries therapy, 
endodontics, treatment of periodonati disease, odontological surgery, TMJ 
disease and the treatment of oral mucosa diseases, the laser therapy device 

25 of the present invention can be used to reduce pain and inflammation and to 
promote healing. 

Previous laser devices are either large and bulky or utilize a single 
laser. The present invention is directed to the surprising result that a cluster of 
laser diodes can be provided in a compact, portable, programmable device. 

30 Because the lasers are arranged in a cluster, the beams emitted by 

juxtaposed diode s overiap a t the treatment surface orovidina a multiolicitv o f 
las£Llhs£apy. A microelectronic arrangement of components makes the 
present device possible. 
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Unlike the laser devices of the prior art, the present invention is very 
small, about the size of a pager telecx)mmunicatlons device, and can easily be 
canied in a pocket or attached to a belt. The device is usually battery 
powered and may be automatically rechargeable. The portable laser therapy 
5 device of the present invention can be utilized by both the medical 
professional and the individual in a broad range of applications. Other 
advantages of the present invention are that it is compact, hand-held and less 
costly that other types of laser devices. 

Although small laser devices are known, these are single beam lasers 

10 and not a cluster of laser diodes and although some therapeutic effect has 
been claimed using other types of low power laser devices, the length of 
treatment time required in unacceptably long. Also, the devices of the prior 
art, while portable in some sense, are usually associated with a console which 
must be canied along to control the laser device. The cluster laser device of 

15 the present invention has the further advantage that the individual diodes are 
strategically positioned such that the emitted beamsoyedae resulting in a 
;Juglicate^QLtngl^^ effect. In this way, the cluster laser device is able to 
provide a therapeutic effect in a short period of time. In addition, because 
cold-powered laser diodes are used in the device there are none of the 

20 excessive thermal effects seen with other types of laser treatment devices. 

In a preferred embodiment, as illustrated in Figure 1, the laser device 
10 comprises a casing 12 which is small enough to render the device 10 
easily portable. In a preferred embodiment, the size of the casing 12 does not 
exceed the proportions of 12cm x 7cm x 5cm. Of course, it is clearly apparent 

25 that other proportions and shapes could be used and the device would still 
maintain its portability. 

In the preferred embodiment, a plurality of cold-powered jasguiiodes 
14 are distributed along an upper surface 16 of the device 10. There are 
preferably four to ten diodes n f 5tn lOrT\ W, each which emit at a wavelength 

30 within the range of.£3GLtQ.82Q^nanometres. In a preferred embodiment, the 
laser diodes emit at a wavelength of about 7_85 mW. av^a 

As shown in Figures 2A and 2B, the laser diodes 14 are arranged such 
that the emitted beams 16 intersect, thereby providing a multiplicity of photo- 
energy to the treatment site. 
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In one embodiment of the invention, the front face 18 of the device 1 0 
comprises a touch screen or push membrane 20 which can be used to select 
the power level and time period for the treatment. In another emtx)diment the 
power output and the time output may be preselected by the manufacturer or 

5 by a treatment specialist in accordance with the specific application for which 
the device is to be used. In this situation, the device may optionally be 
designed so as to prevent an end-user from adjusting the selected outputs. 
Various types of lock-out options are contemplated. 

Figure 3 illustrates a prefenred embodiment of a push membrane 20. A 

10 laser output panel 22, a time period panel 24, a stop button 26, a start button 
28, a level selection button 30 and an enter button 32 are arranged on the 
membrane 20. Of course, it is cleariy apparent to one skilled in the art that the 
positioning of the various panels and buttons is not limited to the front face. 

To operate the device, a user selects a parameter by touching the laser 

15 output pane! 22 or the time period button 24 and then uses the select button 
30 to select the appropriate variable of laser output or time. Once the variable 
has been selected it is entered into the system using the enter button 32. The 
parameters which are selected are based either on established protocols for 
the treatment of specific conditions or a customized protocol derived for the 

20 user by a qualified practitioner. As illustrated in Figure 4, to perfomi the 

treatment at the desired variables of output and time, the user simply applies 
the device 10 to the area to be treated 34 and presses the start button 28. 
The device will automatically turn the laser diodes off at the end of the 
selected time period and signal to the user that the treatment is finished. 

25 Thus, the device can be easily operated by a non-professbnal as the only 
variables are power, time and on/off. Treatment times are usually short, with 
the greatest therapeutic effects being achieved in as litUe as 2 to 10 minutes. 

As stated above, none of the prior art devices can compare in terms of 
flexibility, portability, safety, ease of operation and efficiency. 

30 Refening now to Figure 5, a circuit diagram of the present invention is 

shown. The laser device 100 comprises a processor 102, a programmable 
logic device 104 and a laser driver 106. Power to the device is provided by a 
battery 112. 
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The processor 102 of the preferred embodiment Is a ROM-based high- 
performance microcontroller (MCU). The processor 102 receives the 
variables from the user via the touch screen and processes the entered data. 
Once the user has pressed 'Enter' the data is processed by the processor 

S 102. The processor 102 then communicates with the programmable logic 
device 104 to tum on a set of laser diodes 108. In the preferred embodiment, 
there are six diodes in the set of laser diodes 108. The programmable logic 
device 104 controls the power sent to the laser diodes 108. For instance, if 
the user requires only selects 50% laser output, the programmable logic 

10 device 104 provides 50% power to the laser diodes 108. The laser driver 106 
controls all of the laser diodes within the laser device 1 00. In the preferred 
embodiment, there is only one laser driver 106 to control all of the diodes 108. 
Therefore, when a user selects 50% treatment, all of the laser diodes 108 are 
activated and running at half intensity. 

15 Simultaneously, the processor 102 communicates with the laser driver 

106 to time the treatment process. A clock 110 is connected to the processor 
102 in order to time the treatment period. Once the treatment period has 
elapsed, the processor 102 communicates with the laser driver 106 to 
temiinate the treatment and to turn off the laser diodes 108. 

20 EXAMPLES 

The above disclosure generally describes the present invention. A 
more complete understanding can be obtained by reference to the following 
specific examples. These examples are described solely for the purposes of 
Illustration and are not intended to limit the scope of the invention. Changes 

25 are contemplated as circumstances may suggest or render expedient. 

Example 1 . Use of the device in the treatment of Carpal Tunnel Syndrome. 

Carpal Tunnel Syndrome is caused by repetitive stress movements 
and is a debilitating condition. Laser therapy offers an effective alternative to 
other traditional techniques such as surgery. This condition is treated by first 

30 applying the laser device to the back and side of the neck. Then, the 

acupuncture points in the forearm muscles around the elbow joint are treated. 
Finally localized tender spots and acupuncture points within the wrist area are 
stimulated. 
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Example 2. Treatment of Shingles (Herpes zoster) 

Shingles is a viral inflammation of the nerve root which causes a 
painful blistering rash appearing on the skin along the path of the final fibres 
of the nerve. There is intense neuralgic pain along the course of the nerve. 

5 Treatment is initiated by using the laser device to provide phottherapy to the 
spine at the origin of the nerve root. Then each of the following points are 
irradiated for two minutes each until the pain subsides. The points are: above 
the inner border of the kneecap, below the Inner knee joint above the Inner 
ankle bone.below the outside of the knne, hollow between out ankle bone and 

10 Achilles tendon, end of outer elbow, between thumb and index finger, outer 
side of the hand, top of foot at base of 2™* and 3"* toes, and halfway between 
the outside of the shoulder blade and the center of the spine. 

Although preferred embodiments of the invention have been described 
herein in detail, It will be understood by those skilled in the art that variations 

15 may be made thereto without departing from the spirit of the Invention or the 
scope of the amended claims. 
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I claim: 

1. A small portable laser therapy device comprising: 

i) a casing; 

11) a plurality of laser diodes arranged in a cluster along the 
5 casing; 

iii) a source of power to the diodes; 

iii) means for generating an input of selected power output for 
the laser diodes; 

iv) means for generating an input of selected time the laser 
10 diodes are to k>e powered; 

v) a processor for processing the input of selected power output 
and the input of selected time and generate an output signal; 
and 

vi) a programmable logic device to receive the output signal and 
1 S control the operation of the laser diodes. 

2. The laser therapy device of claim 1 , wherein said plurality of laser diodes 
are arranged in sufficient proximity to each other such that laser light emitted 
from juxtaposed laser diodes overiaps at a treatment site. 

20 

3. The laser therapy device of claim 1 , wherein said plurality of laser diodes 
comprises 4 to 10 laser diodes distributed along an upper surface of said 
casing. 

25 4. The laser therapy device of claim 1 . wherein said plurality of laser diodes 
comprises laser diodes of 5 to 10 mW each. 

5. The device of claim 4 wherein each of said laser diodes emits at a 
wavelength between 630 and 830 nanometres. 

30 

6. The laser therapy device of daim 1 wherein at least one of said input of 
selected power output and said input of selected time are preselected by a 
manufacturer or therapist and are non-changeable by a user. 



9 



wo 01/32262 



PCT/CAOO/01269 



7. The laser therapy device of claim 1 wherein said means for generating an 
input of selected power output and said means for generating an input of 
selected time, comprises a user*accessible touch screen or push membrane. 

5 8. The laser therapy device of claim 1 , wherein the processor is a ROM-based 
high performance microcontroller. 

9. The laser therapy device of claim 1 , wherein said source of energy is a 
battery. 

10 

10. A process for controlling the duration and intensity of laser therapy 
wherein a laser device having a processor, a programmable logic device, a 
laser driver and a power source is provided; a user enters variables of time 
and power required; the processor processes said variables and 

IS communicates with the programmable logic device to turn on a set of laser 
diodes; the programmable logic device controls the amount of power to the 
laser diodes and the processor communicates with the laser driver to control 
the time that the lasers are turned on. 

20 11. The process according to claim 9, wherein a single laser driver controls a 
plurality of laser diodes whereby each of said plurality of laser diodes runs at 
a constant pre-selected intensity. 

12. A method of providing laser therapy comprising: 

25 i) providing a compact laser therapy device according to claim 1 ; 

ii) selecting an appropriate time the laser diodes are to be powered; 

iii) selecting an appropriate power output for the laser diodes; 

iv) entering selected values into the processor, and 

v) applying the device to the affected area. 

30 

13. A method of treating pain which comprises applying the laser therapy 
device of claim 1 to appropriate acupuncture sites. 
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